These soil samples, which were analyzed by the Soil Analysis at Mars (SAM) instrument, were typical Martian soils, the scientists emphasized at the press conference. "We had to do a lot of work to make sure that this was something that was a garden variety of Martian soil. We didn't want something that was adventurous," said Grotzinger.
The SAM instrument scoops soil into a chamber, heats the soil, and analyzes the gases emitted. The first scoops of fine sands helped to scrub the surfaces of the sample analysis instrument to remove possible contamination from compounds from Earth.
Among other gases identified in the new samples, oxygen and chlorinated methane compounds-the latter of which is a carbon-based compound-were detected. The oxygen and chlorine probably come from perchlorate, which has previously been detected on Mars.
The team confirmed that the chlorine was of Martian origin, but they said that further analysis is needed to make sure that the carbon did not come from Earth. To do so, the instrument will compare the Martian sample with test samples it carried from Earth. If the carbon is of Martian origin, isotope ratio analysis could then be used to help determine if the carbon-based compounds could possibly have been derived from biological activity.
SAM principal investigator Paul Mahaffy of NASA's Goddard Space Flight Center in Greenbelt, Md., said that the first sampling of Mars soil represents "the very first time that this type of experiment has been carried out on Mars." He continued, "We really consider this a terrific milestone."
Grotzinger said that after the NPR report raised expectations of a dramatic finding, "the first thing I thought was, 'Gosh, I have to be careful about what I say.' The great thing about it is, as the days went by and I thought about it further, my reaction was, 'I think it's terrific that this mission has such wide appeal and public interest.'" He went on, "And the mission has delivered an unbelievable wealth of data. We've had over 11,000 images returned that the public has enjoyed. We've had over 2.5 million observations by the weather station. I could go on and on. It's just been spectacular."
Grotzinger noted that the science team jumps up and down with excitement in a "hooting and hollering moment" when, for example, a rover instrument has turned on for the first time. He said that when the SAM instrument provided a repeat analysis and when the third sample configuration was almost the same as for the first sample, "you believe maybe this just might be one for the history books. That this is going to stand the [test of time] as legitimate analysis on the surface of Mars." He added, "That's basically where we were at with that excitement by the science team." However, Grotzinger cautioned that Curiosity's middle name is "patience" and that people need to have a healthy dose of that. "What this mission is about is integrative science," he said. "There's not going be one single moment where we all stand up and on the basis of a single measurement have a hallelujah moment."
The rover is now at a location known as Point Lake. The next goal is to find a site for drilling, which the team hopes to start by the end of this year, Grotzinger said. After that, the rover will head toward its goal of reaching Mount Sharp.
"Our car is ready to go," said Grotzinger. "This is a car that comes with a 10,000-page user manual that we also have to write as we read it. That's where the patience comes in."
John Grunsfeld, NASA associate administrator for science, told Eos that the results announced at the briefing are "remarkable."
"Consider that we've successfully sent this extremely complicated analytical laboratory to the surface of Mars that can rove around, dig in the dirt, and do this kind of detailed analysis. I find that earthshaking and remarkable myself, that it all works," he said. "The panel was somewhat reserved because they weren't reporting on some measurement that would portend answering this fundamental question of 'Are we alone in the universe?' That's what we're all after. But if you look at what they intended to do, they intended to drive to find the most boring place in the Gale Crater to clean the instruments and to test the workings of the instruments, and with that they were extremely successful. I'm very excited about the prospects."
Grunsfeld put the announcement into a broader context of other recent advances, including results from the Kepler mission that have substantially increased the catalog of extrasolar planet candidates and that show that other solar systems are common, and results from the Mercury Surface, Space Environment, Geochemistry, and Ranging ( MESSENGER) mission to Mercury, which has detected the potential for water ice and organics on that planet. Grunsfeld said that these and other findings "say that the building blocks of life-what you've heard today-sources of carbon, water, and energy are prolific throughout the universe. To me, that makes it even more exciting in this quest to find out if we are alone in the universe. We're on our way. The Curiosity rover is an amazing step to a place in our solar system that I think has the highest probability of revealing whether life ever existed or whether at least habitable conditions existed on Mars." -ErniE BalcErak and randy ShowStack, Staff Writers
